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Summary
Inordertoachievesus七ainable丘sheriesintheworld,ithasbeenessen七ialto
investigatethegene右icsta右eofthebiologicalresourcesinnature,a、ndtOassessthe
gene七ictraitSforgenetiosandbreedinginarbificialprQduction.WefocusGn1)
phy『10geneむicandpopulationgeneticstudiesonmollusca,crustacean,echinoderm
andfishwiththeconceptofthemanage皿en七〇f n ticresourees,and2)deteGもion
ofdelθteriousgenesexpressedthroughinbreedinginseleotivebreedingsアstemof
PaGificabalone.
Populationgeneticstudiesonechinodermsforstock
mαnαgementinJapαn
EchinodermataisaminorfisherygroupintheworldexceptAsiancoun七ries,
andthereislittlegeneticinformationforresouエcemanagementatpresent.We
havebeentryingtomakethebasisofthepopulationgeneticstudyofthree
echinodeエrngroups,seacucumber,seaurchinandseastarfromthedevelopment
ofDNAmarkers.
Japaneseseacucum『ber,Apostichopausjupuoni(nLs,hasthreecolortypes,namely
Red,GreenandB}ack,howeverthegene七iGstatusofthemhaslongbeenuncertain.
Weevaluatedthecolortraitquantitativelyandqualitatively,andrevealedthat
Redwasclearlydividedfromtheothercolortypes,bothincolor-magni七udeand
pigmenteomposition.Additionally,weinvestigatedthegeneticrelaもionship
among七hevariantsbアaUozymeandmicrosatelliteDNAmarkers.Significan七
geneもicdifferentiationwasnotobservedbe七weenGエeenandBlack,however,
subs七antialgeneticdifferen七ia七ionwasdetectedbetweenRedandothertwo
variantSeveninsym.patrア,TheseresulbSsuggesttha七theRedandother七wo
t)Tpesarereproductivelアisolated,whileGreenandBlaGkbelongtothesa皿egene
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pooL
.4ste?伽αpUectinzferaαn♂Asteoiasαmurensisarecommonseastarsdis七ributed
alongthecoastofJapan.Theyhavesimilarlifehistorア 『butdif壬もrent
ph)dogeneticbackground・Comparativestudyontheirgeneticpopulationstruc-
tureinferredfromtheallozアmeandmtDNAPCR-RFLPdatashowedquite
con七ractiveresul七,whichishomogeneousstrucもureofAsteWinαPUectinzfera,and
highlydifferentiaもedstructureof.4s古θ幅α8αmlLe'ensis.Thedifferenceinpopula-
tionstruc七ureofthetwospecieswouldbecausedby七hedifferen.ceofcolonization
histor)rsillcelastglaci乱lperiod.Theseresultswouldcontributetounderstand
thehistorica}formationprocessofmarinecoastalcommuniもies.
Studyongeneticpopulationstructureofspinykingcrab
Pαrα胱hodesbrevipes
ThespinykingcrabP伽・α薦1翻 θsbrevipes(Japanesename:Hanasaki-gani)
occursoffnorthernJapanintheSeaofOkhoもskandintheBeringSea.Itisan
importantfisheryresourceoffeasternHokkaido,butthecatcheshavedeclinedin
recenもyears.NemuroCitアinHokkaido,wellknownfor丘sheryofthiscrab,has
organizedthe"HanasakiProgram"consistingofresearcheエsfromdifferentstudy
fields(ecolo9)τ,oceanography,andpopulationgerletics,e七c,)tosurveアthiscrab's
biologyforもheresource皿anagementandstockenhanGementtowardsus七ainable
use.Wehavejoined七hispエogramsince2005inordertorevealpopulation
structureofthiscrabaroundcoas七alareasofHokkaidoandRussia.Usingnovel
microsatelliteandmitochondrialDNAmarkers,werevealedthaもsignificant
geneticdifferentiationoccuエsbetweenthesou.thoftheSeaofOkhotsk(the
southernSakhalinandnorthernHokka、ido)and七heeastofthePacificOcean(the
SouthKuエilalldeasternHokkaido).Theboundarybetweenthesetwoputative
populationsistheNemuエoStraight.Theseresultswθreexact1アcoincidentwith
thepredictionofearliersimulationexperimentsontheplanktoniclarvaldrift
basedonthePOM(1)エincetonOceanModel)by・anotherresearchteamofthe
pエogram.ThisissuesアlnbolicallアindicatesthatGoupledmolecularpopulation
geneticandoceanphysicalmodelanal)Tsesgiveusessentialinformation,e.g.
cryp七icbarエiertodispersalinocean,tOrecognizemanagemen七units(MUs)ofthe
marineorganismswithlongPlanktonicperiod.
InbreedingdepressionanddeleteriousgenesdetectedinPacificabalone
`lnbreedingdepre
ssion'maybeanavoidablephenomenonforabaloneculture.
However,oniyafewstudiesh、avebeencarriedoutoninbreedingdepression.In
ourlaboratOry,usingsixfamiliesproducedinl994,afaGtorialmatingsystem
includinginbreedingandoutbreedingwasconstructedinoエdertodemonstrate
Sustainαbility(ゾMα7ineO79α%盛8賜s95
inbreedingdepressiontraitsofthePacificabalone,11α あo拓8discteshan?zαi.
Significantdifferencesinferti五izationratθandgrowthwerenotobservedbetween
inbreedingandoutbreedingGエosses.However,thedeformiもyra七eofveliger
laエvaewasalwayshigherininbreedingcrosses七hanthatofoutbreedingcrossesin
allexperi]〔nents,Moreover,asignificantlyhighdefor】[nityratewasobservedin
somefull-sibfa皿iliesofinbreeding,Alternatively,thesurvivalratesofinbreed-
ingcrossesweremuchlowerthanforoutbreedingcrossesafteエaboutfour皿on七hs
andoneyearintworearinglocalities.Theseresultsindicatetha七inbreeding
depressionisobservedinthedefoエmityandsuLエvivalra七es,butneitherinfertiliza一
七ionratenorgrowthinthefirstgenerationofafuU-sibfami1)TofthePacific
abalone.Inaddition,wedetectedonemicrosatellitemarkerlinl〈edtoarecessive
lethalgeneinaninbreedingfamily,andnowareinvestigatingi七sexistencein
o七herfamiliesandthedevθlopmentalstageofitsgeneexpression.
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